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Partial English Translation of Specification of JP 
59-164316 A 

Paoe 155. left and lo*er column, line 1 to Page 158, right 
and upper column, line 15 
r specification 

1. Title of the Invention 
Hydrocarbon Resin 

2. Scope of Claims for Patent 

(1) A hydrocarbon resin substantially composed of a 
hydrocarbon component(A) selected from the group consisting of 
linear unsaturated hydrocarbons having carbon numbers of 2 to 
10 and aromatic hydrocarbons having an unsaturated bond in a 
side chain of carbon numbers of 8 to 16, and at least one 
components) selected from 1,2-dihydrodicyclopentadienes, 
2-norbornenes, alkylidene norbornanes, alkylidene 
cyclohexanes and vinylnorbornanes and vinylcyclohexanes , 
wherein about 20 to about 98 % by mole of the units of the 
component(A) and about 2 to about 80 % by mole of the units of 
the component (B) are copolymerized. 

(2) The hydrocarbon resin according to claim (1), wherein 
the resin has a softening point of about 60 to about 170^C. a 
melt viscosity of about 10 to about 10000 cps and a number average 
molecular weight within a range of about 300 to about 3000. 

(3) A process for producing a hydrocarbon resin in which 
about 20 to about 98 % by mole of the units of the component(A) 
and about 2 to about 80 % by mole of the units of the component { B ) 
are copolymerized, characterized by polymerizing a monomer 
mixture substantially composed of a hydrocarbon component(A) 
selected from the group consisting of linear unsaturated 
hydrocarbons having carbon numbers of 2 to 10 and aromatic 
hydrocarbons having an unsaturated bond in a side chain of 
carbon numbers of 8 to 16, and at least one component ( B ) selected 
from i,2-dihydrodicyclopentadlenes. 2-norbornenes, 
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alkylidene norbornanes , alkylidene cyclohexanes and 
vinylnorbornanes and vinylcyclohexanes , in the presence of a 
polymerization catalyst . 

(4) A tackifier made of hydrocarbon resin substantially 
composed of a hydrocarbon component(A) selected from the group 
consisting of linear unsaturated hydrocarbons having carbon 
numbers of 2 to 10 and aromatic hydrocarbons having an 
unsaturated bond In a side chain of carbon numbers of 8 to 16, 
and at least one component (B) selected from 

1 , 2 -dihydrodicyclopentadienes , 2 -norbornenes , alkylidene 
norbornanes, alkylidene cyclohexanes and vlnylnorbornanes and 
vinylcyclohexanes, wherein about 20 to about 98 % by mole of 
the units of the component (A) and about 2 to about 80 % by mole 
of the units of the component(B) are copolymerized. 

(5) An ingredient for paint made of hydrocarbon resin 
substantially composed of a hydrocarbon component (A) selected 
from the group consisting of linear unsaturated hydrocarbons 
having carbon numbers of 2 to 10 and aromatic hydrocarbons 
having an unsaturated bond in a side chain of carbon numbers 
of 8 to 16, and at least one component ( B ) selected from 
1,2 -dihydrodicyclopentadienes, 2 -norbornenes. alkylidene 
norbornanes, alkylidene cyclohexanes and vinylnorbornanes and 
vinylcyclohexanes, wherein about 20 to about 98 % by mole of 
the units of the component(A) and about 2 to about 80 % by mole 
of the units of the component (B) are copolymerized. 

(6) A modified hydrocarbon resin prepared by 
graft -copolymerizlng an unsaturated carboxyllc acid, 
anhydride thereof or ester thereof to a hydrocarbon resin 
substantially composed of a hydrocarbon component(A) selected 
from the group consisting of linear unsaturated hydrocarbons 
having carbon numbers of 2 to 10 and aromatic hydrocarbons 
having an unsaturated bond in a side chain of carbon numbers 
of 8 to 16. and at least one component (B) selected from 
1,2- dihydrodicyclopentadienes , 2 -norbornenes . alkylidene 
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norbomanes, alkylidene cyclohexanes and vinylnorbomanes and 
vinylcyclohexanes , wherein about 20 to about 98 % by mole of 
the units of the component(A) and about 2 to about 80 % by mole 
of the units of the component (B) are copolymerized. 
3. Detailed Description 

The present invention relates to a hydrocarbon resin, a 
producing process thereof and use thereof. More particularly, 
a novel hydrocarbon resin having high softening point and low 
melting viscosity, a producing process thereof and use thereof. 

In addition, it relates to a modified product of the 

hydrocarbon resin. 

Hitherto, it is known that a rosin type resin, alkyd resin, 
epoxy resin and the like as tackifier (agent providing 
tackiness) containing a raw material as the tackifier in the 
field of a pressure sensitive adhesive, hot melt tackifier, 
paint and traffic paint, can be used- Though, among these, the 
rosin type resin is most generally used, this resin can not deal 
with a significant growth because it depends on a natural 
material. Therefore, in recent year, developments of various 
petroleum hydrocarbon resins as alternative materials are 
promoted, and as one of them, a hydrocarbon resin obtained by 
polymerizing a C5 -fraction such as 1 ,3-pentadiene. lsoprene and 
2-methyl-2-butene with a friedel-craf t catalyst or the like, 
and the like have been used. By the way. from rising of 
requirements of improvements of operation such improvement of 
operation speed, a necessity for maintaining an even 
application amount and the like in a recent hot melt adhesive, 
and also improvements of operation speed and drying speed 
caused by increase of traffic in a traffic paint, a necessity 
of low melting viscosity type tackifier Is called. However, in 
the above-described C5 -hydrocarbon resins, when the viscosity 
is lowered, lowering of a softening point is unavoidable, on 
the other hand, the heat resistance becomes poor depending on 
the lowering. Further, when the an improvement of the heat 
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resistance Is tried, the resin becomes high in the viscosity. 

Therefore, a hydrocarbon having a low melting viscosity and 
heat resistance(high softening point ) have never been obtained. 

As result of various studies about the hydrocarbon having 
high softening point and a low melting viscosity, the present 
inventors found that a copolymer substantially composed of a 
hydrocarbon component (A) selected from the group consisting of 
linear unsaturated hydrocarbons having carbon numbers of 2 to 
10 and aromatic hydrocarbons having an unsaturated bond in a 
side chain of carbon numbers of 8 to 16, and at least one 
component(B) selected from 1.2-dihydrodicyclopentadienes, 
2-norbornenes, alkylidene norbornanes, vinylnorbomanes . 
alkylidene cyclohexanes and cyclohexenes and having a specific 
ratio, satisfies the requirements, and the hydro carbon resin 
composed of the copolymer could be used as a tackif ier and 
compounding material for paints, having a excellent properties 
such as compression strength and weather ability, could be used. 

Further, it was found that a modified hydrocarbon resin 
obtained by modifying the hydrocarbon resin with unsaturated 
carboxylic acids or derivatives thereof was excellent as a 
traffic paints, and herein, the present invention could be 
completed. 

Besides, a copolymer of ethylene as a linear unsaturated 
hydrocarbon having carbon number of 2 and 
1,2-dihydrocyclopentadiene is proposed in OS 2,883,372. 

This polymer is a high molecular weight polymer excellent 
in rigidity and toughness and suitable for molded articles, but 
unsuitable for tackif ier and the like of the present invention. 

Accordingly, the present Inventions are: 
a hydrocarbon resin substantially composed of a 
hydrocarbon component (A) selected from the group consisting of 
linear unsaturated hydrocarbons having carbon numbers of 2 to 
10 and aromatic hydrocarbons being carbon numbers of 8 to 16 
and having an unsaturated bond in a side chain, and at least 
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one component ( B ) selected from 1 . 2 -dihydrodicyclopent adienes . 
2-norbornenes, alkylidene norbomanes, alkylidene 
cyclohexanes, vinylnorbornanes , vinylcyclohexanes and 
cyclohexanes. wherein about 20 to about 98 % by mole of the units 
of the component (A) and about 2 to about 80 % by mole of the 
units of the component (B) are copolymer ized , and a modified 
hydrocarbon resin obtained by graft-polymerizing a unsaturated 
carboxylic acid, anhydride thereof or ester thereof to the 
hydrocarbon resin, as a material invention; 

a process for producing a hydrocarbon resin in which about 
20 to about 98 % by mole of the units of the component (A) and 
about 2 to about 80 % by mole of the units of the component ( B ) 
are copolymer ized. characterized by polymerizing a monomer 
mixture substantially composed of a hydrocarbon component (A) 
selected from the group consisting of linear unsaturated 
hydrocarbons having carbon numbers of 2 to 10 and aromatic 
hydrocarbons having an unsaturated bond in a side chain of 
carbon numbers of 8 to 16, and at least one component (B) selected 
from 1 , 2 -dihydrodicyclopentadienes , 2-norbornenes , 
alkylidene norbomanes. alkylidene cyclohexanes and 
vinylnorbornanes and vinylcyclohexanes, in the presence of a 
polymerization catalyst as a process invention; and further, 
a tacklf ier and a resin for a paint made of hydrocarbon resin 
substantially composed of a hydrocarbon component (A) selected 
from the group consisting of linear unsaturated hydrocarbons 
having carbon numbers of 2 to 10 and aromatic hydrocarbons 
having an unsaturated bond in a side chain of carbon numbers 
of 8 to 16. and at least one component (B) selected from 
1 , 2 -dihydrodicyclopentadienes , 2-norbornenes , alkylidene 
norbomanes, alkylidene cyclohexanes and vinylnorbornanes and 
vinylcyclohexanes, wherein about 20 to about 98 % by mole of 
the units of the component (A) and about 2 to about 80 % by mole 
of the units of the component ( B ) are copolymerized, as a use 
invention . 
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The linear unsaturated hydrocarbon having 2 to 10 carbons 
constituting the hydrocarbon resin relating to the present 
invention, is preferably a monoolefin or diolefin. The 
monoolefin is preferably a compound represented by the general 
formula R1R2C = CR3R4 (herein, R1-R3 are respectively a 
hydrogen or methyl group and R4 is a hydrogen atom or an alkyl 
group of 1 to 6 carbons . ) . and specifically ethylene, propylene, 
1-butene, 2-butene, isobutylene, 1-pentene, 2-pentene, 
1-hexene, 2-hexene, 3 -methyl- 1-penetene, 4-methyl-l-penetene, 
1-heptene, 2-octene and the like are listed. 

Further, the aromatic unsaturated hydrocarbon 8 to 16 
carbons , having an unsaturated bond in the side chain is 
preferably a compound represented by the general formula below: 


cH 2 =c~n 19 
I 

C*20>/? CI5 
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(herein, R19 is a hydrogen or methyl group, R21 is a 
hydrogen atom or an alkyl group of 1 to 6 carbons . m is an integer 
of 0 to 3, when m is 2 or 3 . R21 ' s may be the same or different 
each other , R20 is a saturated or unsaturated hydrocarbon chain , 
and fl is 0 or and specifically styrene, vinyl toluene, a 

-methyls tyrene, isopropenyl toluene, tert-butyl styrene. 
allylben 2 ene,p-tert-butyl allylbenzene and the like are 
listed. 

Among hydrocarbons listed, as particularly preferable ones 
from resin performance, linear diolefin of 4 to 6 carbons and 
aromatic alkenyl compounds of 8 to 10 carbons are listed. 

These hydrocarbons are used alone in each, as a mixture 
of the same group compounds, further mixture of a monoolefin 
with a diolefin, a monoolefin with an aromatic hydrocarbon 
having an unsatureted bond in the side chain, a diolefin with 
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an aromatic hydrocarbon having an unsaturated bond in the side 
chain, a monoolefin. a diolefin and an aromatic hydrocarbon 
having an unsaturated bond in the side chain, or the like. 

p a -,» 1 59 - right and l ower column, line 13 to pa ge 160, right 

and upper column, line _2 

Vinylcyclohexanes, alkylidene cyolohexanes and 
cyclohexenes used in copolymerization are compounds 
represented by the general formulas below: 


i 


CW3 


(herein. R33 to R40 are a hydrogen atom or a lower alkyl 
group, r represents an integer of 1 to 5.), specifically 
vinylcyclohexanes such as vinylcyclohexane , isopropenyl 
cyclohexane, 4 -methyl vinylcyclohexane, 
isopropenyl- 3 -methycyclohexane, and 3 -methyl 
vinylcyclohexane; alkylidene cyolohexanes such as methylene 
cyclohexane, ethylidene cyclohexane, isopropylidene 
cyclohexane and isobutylidene cyclohexane; and cyclohexenes 
such as cyclohexene, 3 -isopropyl-6-methylcyclohexene, 

3- isopropyl cyclohexene, 4- ethyl- 1 -methyl cyclohexene and 

4- ethyl-2-methylcyclohexene can be listed. 

Paflft 160. left and lower column , line 5 to page 161. right 
and lower column, line 10 

~™ In copolymerization of the hydrocarbon of the 
components (A) and the hydrocarbon of the component (B) , it is 
preferable that the component (B) equal or more to the component 
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(A) in an amount is used because the reactivity of the component 

(B) is generally lower than that of the component (A) and is 
contacted previously with a catalyst, next, the component (A) 
is blown or added little by little thereby heightening the 
activity and increasing the rate of polymerized units. 

As the linear unsaturated hydrocarbons having carbon 
numbers of 2 to 10 of the component (A) , dioleflns, particularly 
conjugated diolefins. among these. 1 ,3-butadiene, isoprene, 
1,3-pentadiene and 2,3-dimethyl -butadiene small in steric 
hindrance are preferable in use. Further, among aromatic 
hydrocarbons having an unsaturated bond in a side chain, ones 
in which R19 is hydrogen and Lis 0 in the formula [I] , concretely, 
styrene, vinyltoluene, tert-butylvinyltoluene, etc. 

preferably used. 

As a coplymerizatlon catalyst, known homopolymerization 

and copolymerization catalysts of the above-described 

hydrocarbon are used as it is. Namely, cationic catalysts, 

anionic catalyst, coordinated ion catalysts and radical 

catalysts are used. 

As the cationic catalyst, there are cationic catalysts 
described in, for example, 'Journal of Petroleum Society 
(Sekiyu Gakkai-sbi), Vol.16. No. 10, 865-867(1973) ) , 
specifically, A1C13, AlBr3 , SnC14. SbCl4, FeC13, A1RC12(R: an 
alkyl group), AlEt3~H20, CC13C00H, H2S04, and among these, a 
Lewis acids such as A1C13, AlBr3 , etc. are excellent since the 
yield of the hydrocarbon resin is high, hue is good, the resin 
of high softening point can be easily obtained. 

As the anionic catalyst, there are anionic catalysts 
described in, for example, -Journal of Petroleum Society 
(Sekiyu Gakkai-shi), Vol.16, No. 9, 779-764(1973)), 
specifically, K. KR, Na, MaR, Li, LiR, SrZn(R)6,CuZn(R)4[R: an 
alkyl group] . and among these, Li and LiR are preferable since 
the reactivity of the component (B) is heightened, and a 
hydrocarbon resin having a good hue and high softening point 
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can be provided. 

As the coordinated ionic catalyst, there are Zleglar 
catalysts described in. for example, "Journal of Petroleum 
Society (Sekiyu Gakkai-shi), Vol.16, No. 8, 699-704(1973)), 
specifically, combinations of a halide, 0 -dike tone salt or 
alcoholate of Ti. V. Cr or Zr, with Al(R)3, AMR)nX3-n, LiR, 
MgRX [ R : an alkyl group, X: a halogen atom, n; 1 or 2], A1C13, 
AlBr3 , SnC14, SbC14, PeCl3, A1RC12(R: an alkyl group), or L1H, 
and among these, a combination of Ti- or V-halide with an 
alkylaluminum compound is particularly preferable since the 
reactivity of the component (B) is heightened. 

These ion coordination catalysts are particularly 
preferable ones when monoolefins such as ethylene, propylene. 
butane-1, pentene-1. hexane-1 and 4-methy-penetene-l and 
conjugated diolefins such as 1,3 -butadiene, isoprene and 
1,3 -pent adiene are used. 

As the radical catalyst, there are radical catalysts 
described in, for example, "Journal of Petroleum Society 
(Sekiyu Gakkai-shi), Vol.16. No. 10, 867-871(1973)) . 
specifically, peroxides such as benzoylperoxide and 
tert-buty Hydroperoxide, azo compounds such as 
azobisisobutylonitrile. redox catalysts such as hydrogen 
peroxlde-Fe(I) compound, potassium persulf ate- sodium sulfite, 
and these catalysts are properly selected therefrom depending 
on polymerization temperature set. 

Generally, these radical catalysts are preferably used when 
the hydrocarbon is a conjugated diolefin or a styrene. 

Though the used amount of each polymerization catalyst 
described above is varied depending on a polymerization 
temperature, polymerization time, etc., it is 0.01 to 10 mol% 
to the monomer. Though a polymerization solvent may be or not 
used, hydrocarbon solvent such as propane, butane, pentane. 
hexane, heptane, benzene, toluene and ethylbenzene are usable 
to all of the catalyst systems. In the anionic polymerization 


9 


'l)5*02jjl8B (i) 14*350 &:B S K B M:MfMI^MI) R : 8 1 0 P. 29 


catalysts, ethers such as diethylether . tetrahydrof uran . 
dioxane and 1.2-dimethoxyethane, can be used, in the cationic 
polymerization catalysts, chlorinated solvents such as 
dichloromethane and chlorobenzene, can he used, and in the 
radical polymerization catalysts , when a emulsion or suspension 
polymerization method is applied, water can be respectively 
used. 

The polymerization temperature can be selected within a 
range of minus several decades degree centigrade to about 150^ 
and the polymerization time is selected between about a half 
hour to 10 hours. As the pressure, a condition under ordinary 
pressure or more is generally used. After completion of the 
copolymerization, the residual catalyst is treated according 
to an ordinary method, and the unreacted component and the 
reaction solvent are removed by distillation or addition of a 
poor solvent whereby the hydrocarbon resin as a target can be 
obtained. 

The obtained hydrocarbon resin has units of the component 
(A) of about 20 to 98 mol%, preferably about 20 to 80 mol%, 
particularly preferably about 40 to 60 mol%. and units of the 
component (B) of about 80 to 2 mol%, preferably about 80 to 20 
mol%, particularly preferably about 60 to 40 mol%, further, a 
softening point (ring-ball method according to JIS K-2531), 
melt viscosity (Emilar viscometer, resin temperature: 200^) 
of about 10 to about 10000 cps, preferably about 500 to 10 cps. 
and a molecular weight [ GPC method ( polys tyrene reducing method : 
number average molecular weight) ]of about 300 to 3000, 
preferably about 400 to 1000. 

t> ^« 164. left and upper column line 19 to left and lower 

column, line 10 

Particularly, when the modified hydrocarbon resin obtained 
by modifying the hydrocarbon resin relating to the present 
invention with an unsaturated carboxylic acid or a derivative 
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thereof is used a tackifier for hot-melt type traffic paint, 
its exhibits excellent properties such as color, thermal 
stability, wetherability, filler- sedimentation property, 
operability, anti-pollution property, compression strength 
and hair crack resistance. Particularly, because the modified 
hydrocarbon resin shows low viscosity in a melted state, the 
operability is markedly improved - 

When the hydrocarbon resin is modified with an 
unsaturated carboxyllc acid or derivative thereof , for example , 
unsaturated carboxyllc acids such as maleic acid, sitraconic 
acid, itaconic acid, gultaconic acid, 

2- norbornene-5,6-dicarboxylic acid, 
4-cyclohexane-l,2-dicarboxylic acid and 

3- methyl-4-cyclohexane-l,2-dicarboxylic acid; anhydrides of 
the unsaturated carboxyllc acids such as maleic anhydride, 
sitraconic anhydride, itaconic anhydride, glutaconic 
anhydride and 2-norbomene-5,6-dicarboxylic acid anhydride; 
esters of unsaturated dicarboxylic acids such as monometliyl 
maleate. monomethyl sitraconate, monomethyl itaconate. 
monomethy glutaconate, dimethyl maleate. dimethyl sitraconate, 
dimethyl itaconate and dimethyl glutaconate are suitable, , and 
unsaturated monocarboxylic acids or esters thereof such as 
acrylic acid, metkacryllc acid, ethylacrylate and 
methymethacrylate can be also used. Among components for 
modifying by copolymerization. a , 0 -unsaturated dicarboxylic 
acids or anhydrides thereof are preferable . particularly maleic 
acid or maleic anhydride is preferable. 
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